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tt. Dm $ ttfcTk k (omMiz X t» mm l/csm t ^-ft* 
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CH4+ (1/2) Oj-*2Hj+ 
CH4+H,0^3H2+CO- 2 
CO + H20-*H2+C02+4 1 

[0 0 0 4] 

[^ig;5s^Rb<t5 t-rs^] bA»L:^£*st>, r5b 

o'CfciJit.Sfia^nTlcsS^ffi-efi. ^jb*3g^co«S)|sf t u 
^i^So Stf)^©^ (2) *5j;Ut^ (3) <t 5 J-s 

\^/Vcr>:^ ^>Kn\^X2^/V&.±Mmtt£^1)^. 8 0 

iis «> t) 1- 5 M® * t> ^ C $ it e o 
[0 0 0 5] :^^m<r>mPrmm^^:^'rMt.^ m.^m^^ 

[0 0 0 6] 
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[0 00 7] 1 <Dj^5|S|-m->;^x Ali. ^-fk 
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n^^^:y(o^^mitR^^n}k^ (i) (oKit^tti*). 

10 (1) *5J:t5^ (2) {cj: iji^^^ttfc— ^-ft^ 

mn'Mi^^i^Mntnk^ (3) {c^i-v^7 hSiSt-ii?* 

* [0 0 0 3] 

CO+ 3 5. 7 k J (1) 

0 6. 2 k J (2) 

. 2 k J (3) 

^mm-^<i^f£< t h-u<o%^^mm^^xi}m-r^ 
[0 0 0 8] ^<D::^^m<^mi<omnmi&i^^^j^x 

Sftfe L Tip® $ ^^ 5 * W < i" 5 i t 

[0 0 0 9] :^^m<omi(omnmm->:^'TMcjs\,^ 
[0 0 10] *fc. *^w»mlo^^^)|s^«?feix;^7^i^^- 

1 (DB'^mmi^^^TMz.isi^x. 
mm(D^^m<Dmi(om'i^Mmiy^v'j^icis\,^x. mm 

;^)|s^ t (Oit ;t r t J^j: < J^)|Sf;tf ;^ O y - A §r # 

50 [0 0 1 1 ] *fc. wtm'^m:^^^'^ts-%i^t:i}m-r^ 
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[00121 1 (OW^I^M 

•5 i t t>-e# So r *^M«iis&^^<o*<^m 

mi^;^7^At;i*3VNT, tt|BSP^#^{C^^Sr«t*&nrffi'fe 
3g*t«*&#S*^lx.. S(JlE;!jPf^$iJffli^^«*fllHta«^W 
^Stc J: t) ^^fcSSlcS<5v^Tt^IlEAP^#S^-« 

APm#S{-«*&^tbS^^SSr^gp-rs:i t !?)t^«E 
^t(^^Wt(r):^<ofKS.^m^-r^ ^ t *p® $tus 
[0 0 1 51 3tc^eg(D||2<Oi»J|s|-®?&V^v^A«, ^Yb 

^*:§rtfJiB**P®#Slc<t ^)^PS$^^fc*.{;l^^M$■&TiP 

t t:»^l.Xttsm^-n:ff^t-ti>mm^^t S-1i;tSr 
tSrilgt-t-So 

[0 0 161 ::.<D:^^m<r>m2^mnmm->^^j^x 

si^Rj^;^^*:-^*;«f;^Sr-&tp^^!^S-;!)PSb, ro^^t 
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m^t7i(.m^<Dmmt^m^i^xmn:ff:^t-r^o ^^gg 

^!|sfjc^i-S;d^^»®it^^iW < -r S t *>r-# s. 
[0 0 171 5 bfc*%5^<o||2©^^)isftt?ifev-;;^7^-t. 

M}|sf:«fx<.fco*^^coJt^frJ:t)i«<-rsr t/is 
10 -C#So 

[0 0 181 *5IM<^ff2wi«S)|£|-®mv;^7^A|c 

»W 5 ns miE^^k;^;^ <^#^:^^ -cfc s t> © i -rs ^ t 
t-e#So m^^:^<r>m-»:^\t. fmmmxm.mm%^ 

$ tu-C V ^ S /5» ^ > 3feK:^l-:fe Jt S Si^: ic^-^ L v 
Jj:^^^i:Lr®^^Oit^;SSit<;fcoTVNSo ^5"^ 

[0 0 191 fcSVM4, *:^igca3E2<^i»J|s|-tt?a->^-r 

20 /!»>^>S^m$ttsStiia^-fk;«^^co#;tf;^t^^tco}g-g-;«f 
;^-r'fcS't>»i:-f-Sr.i:^>-C#S„ roffi^llo;*:?^^© 
tf2wB5|sf«mi^;^-r^(c*3v^-c, t51B«S'g-;*f;^(c*5(t 
S mwmt-^:^(r>m:»^ t t o^l-g-it ^mB-T S «1 
^itlSffi^S^^i;tSt5©i:i-S:^t^>-^#So ^51" 
^^^^> S5iS|-;5f;^t'0^»i:^^01tSr|Sgfi-rsr 

JS)|s^;^f;^4'<^7k^^<z>it^Srf^«5•t-sr 

[0 0 2 01 ;*:|g|gw^2(0^^;|sf«mv;<.7^A(c 

30 Sriix.S'fcWiri-Srt t>-C#So r 5-r^x«, *P®$ 
nS^«t(OiafP*:^MJISri«5<-rsr t«3T?#, 
Lxmn:if:^ <D*^^©Jt^SrK < -TS i i 

So 

[002 11 m?>'S-«i«Sr-&«)*5l5g®^ 1 

* t g^M-r SStflB^#:<Offi;tl ^I^ffli-S£EI@ffi#^^11 
x.S'boii-sr i:1)-e#So :i5t-tttf. *PS^?tbS 
Sl#:<DJBE;^SrIiSi5i-Sr tJ^J; 9*s^^*SrISifi1-S :i 
t;55-e#So 

40 [0 0 2 21 3^^MO|gl*fc(4|g2(Di«S5|S|-«?& 

m^f^m-r s isc ^srw^ei- s #s-efe s t. <^ t 
•rsrt'fe-e^So r5-rtt«> i^n^m^wmo^^^ 

1 2 <D;KS5|Sf«?l&v'X7" Ate 

SE^)|s^®ffi^:f^z^ii^-rs^^-efcs 'bot-rsri;^ 

50 #fei^^S®mS-C7K$ri^*P-t-S?^iP^^^^^ix.St><^i: 




[0 0 2 3] 

^i^m^M 4 0 1 . r <D}^&^m 4 0 

m^5 0t. mP^Mm^^:^'rJ^2 0^i^^=^>'hr2--/u 

[00 24] ^m^22\t.. ?<^>tmmt:*^m%t^ 
mit^ft^t^ (2) (Dyi<.m%^ns.jSi^nf£o^n^2 

(3) <Di^y hRft^l^X^^mtzimit^mi^ir^ 
i/7ha5 2 6 t. ^^l.xnhtitcmm:^:^K^^th^ 20 

-^^b^^Srig»^W{c^^b-r^cojlS^^{l:^2 8 
[0 0 2 51 ;^)|£f®?lfe3 0{i. ^S:?&3 1 ^«»a^b 

;^^6>*^^ooTy— K3 3*5j:t;^:;(;y— K3 4 i:"CBJ|s^ 
;^f;^^^>fb:^^;^<D^ftK3 6, 37^m^-t^tm^mm 

i- ^¥Sft63 1 ircoracDfiiil^;^c-r2ocD't/^i/— 3 
5 t{z,xr)m^^i^XV^^o 

[0 0 2 6] ?^raJ^JK4 01*. ?^^P*Oti^Wlf&4 2Sr 
{ixr:j3f9. :i<Dtim=g&4 2(C|*. }^&7i^(D^&^^ 40 
tt«&'r5*^V>>4 4. ^i^WK4 2(C^^&^*S:^S^ 

ii- '5tS^4^vr4 5. i^)|SfS?&3 0 ^fSi2S«|-r^;fcJ^<^ 

m^es4 2>iriis-r^?^^P*irti^^6S4 i^mm^h 

(DyV':^—^ 4 SXmPtmMS Q(Dmm^&X^^mS 50 
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(0 0 2 7] MM^5 Of*. mLyi<^(D^>^^ ti^XM)^^ 
ivX^K>. :^y—h^m:ff:^'W6 4^iffl.xm^:^th^m 
Pimi&3 0<D:^y— K3 4;^i^5>co#;^x^ya!7 6 8 

0;5>^^>O;^>5^ V^*D^i-^ iP® $ tb:rc m CO 

$ixT*5*9. r<D;^gfe:S5 2(c(*. mnmm3o<Dry 

— K 3 3 t)^h<DW:^:^ t :/n !7 5 4 ;6^e>0^5t^5^A$ 

ti^xo\^^j:ox\^^o Mmms oxmu^thmfu^tb 

P#i£(C|*I^EE#7 2;^5^»9#ftibHr:Joi9. ^JDM^SS 
0<Op^^<Dmtl'^^mM}X^^XolZ.f-j:-:>X\^^o 
y^ly^l^^ 6 0;6^^cOy^^>^(O«^Wtc(*®^#6 2 

\z.fj:^x\^^o -^tc. :fyy-vm:^^me 4\z.\X^m'S 
6 6^m^'r^:it{z:x^ . :fyy—}^3 4<DW^^(0— 
[0 0 2 8] a^ftij^]^^'^ b 8 0\±. CPU8 2Sr^> 

r«J^$ttT*5»9. «L3a:7^a^yASr|BltbfcROM8 

4i. -mmcv'—^^mWi't^RAMset. Amt) 

8 0{z.n. ^w^2 2<o^^<Dm.i&tj:t^(D^mm'B^^M 
MS§5 o(c^*9#^te>i^fcm^-fe>^1^5 i7i>^ h<oi]m^ 

5 0\^^(DMK^j:i£i^^7<;^^-h^irt^l.XAtf^tcX\^^ 

^^^(ommm-^-^-y' n!729, 54, 68 ^(ommm 

®^#6 2, 6 6^mm^^fc}^<DT^'f'::L:r.^^ 

6 3, 6 7 -^(omsbm-^. mi^^7 2^mmi'^fc^(o 
T^=f^=i.:^-'^ 7 3-^(Dmm^'^f^i!tmti'^—h^'ft 

[0 0 2 9] m^. ^ 5 bT«^$i^fc|I^S^?tJ(^;^^|s^a 
mi^:;^'rJ^2 OOt&fP. #{;i9icS«&2 2 (;i^^'r^ilJ|sf 

^) f*. immm.3o<DmM'^Ty-Y3 3t^hwm^ 

:lo ^^fz.:^^'>^<omz.n\^XJ^Pt^:^^(omM(0):tm^ 

^/Ht [O2/CHJ -CO. 4;fcV^L0. 6®a^(C^^ 

^i^^o r^^^*. wO^/wi:b [O2/CH4] ^^o. 5I§ 
■cl^Ji^&bfc^ (1) /^v^b^ (3) cDSiS;:5Ht:^^« 
_bSiSISi<OitK3t;5MttO hih— ^/i-^^5>^f^S: 
H^b. ^/Vi;t [O2/CH4] ;5>5 0. bU±X\-%'^nU 

2 4\^^w^t\.x^m^{^tf^^^t\z.m-5<o nmrnx 
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^/vit [O2/CH4] -eo. 5®«(C7fc6 J: 51®fii5$ix 
[0 0 3 0] i^J|£|-;^;^(c:Jo{t57k^^Oj:l:^(l. 

1 : 8 (:;S7y-K^MfiJffl^Sr5 0%^bfc« 
-g^) . ?S^:>Sf>^^'<o:jS7y-K3 4;0=^^cD#:^;=<.4'c^l^^ 

(0:^^iy\z.i^irh'e;v]:t [O2/CH4] ^^^o. ^(om^ 
^#;tttli. E!3 0^7yd^e>7K^^cD=3e-Y yT;^;^(c 

(iii^-r^^/wit [H2O/CHJ (i2. 4 7 5 i:/.C^o 
[0 0 3 1] :;^7y— K3 4 :0^e><^#;^f>^. ^^^^co?!^ 
:;?/x^(cov^T^> 5^bt^M-r^o E13(0^^:7(c^-f-J; 

-r5::^;6S-C#5o y- K3 4 :i^e><o^^;<f;^(^. i^Jfsf 
S^lfe3 0(;l<}:*9g^^;$5^g^$J^:^cl^co^$t-efc^9. 
:gS2 2<DSi£ (ffi^i^^ (1) ?SV^b^ (3) (C^^b 

«?!lx.fi. ±5^(^«?!lcOiS'^:^>^^;^y-K3 4:^^t> 
(O#^:=^f;^o^{cbfc«^. ^-ry T:>^f>^fi^>5^^o^fi 
^fc^)5. 5^/wt>fci9. eafPTK^^JBE-C^^-^-y T;^/x 

>\cn-^yb=^)V\k. [H2O/CH4] t^3. 0 2 5 ^/^ 

ig3 0^^:7;6^e>7K^^co^r-t y r;^f;^{c^-r6 
^/wit(iS^^3 0%i::^e!9. W^i^::^\z.^n^im.%(r:>:^ 
^^(c^-r^^/wit [H2O/CH4] (il. 6 5^^^ 

0/CH4] fi2. 4 7 5i;^e5o ^(^J: 5(c?l^;^f;^ 
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6 J:b ^ >^ gp -e t ^ -e ^ c 

[0 0 3 2] IJi0^cD^^OfcJe>. ^JS^I^iliD^Jpl-mft&v-;:^ 

2 0 -^m^^X^tzMmm^ 0<DJ^M- 2M.}^X-UA:^- 

: 8. K3 4^^e>(ogN;^/^^ 

S^^co?l'&Jt;&5 1 : 1, J^M:ff:^'^(^M^<0?^^iy{z 

10 -Sto^-r^o ;^)is|-m?i6 3 Oo;^7y-K3 4(c^>ft:^;^ 
i:bTO^^^W^-r^:/nr7 2 9oatei:. ;S7y-K 
3 4;0^e>Og^:J^fx<.^C^^^^A-r^y'n!7 6 8 coSC 

mm^6 6<Dmm\t. spm^s^s o(c>K*&$tt5^^ 
[0 0 3 3] *p^:^5 0 <Dm7i^<Dum\^. El 4 

m^SiJ»^^^^ h8 0CDCPU8 211. ^TM^ir 
>1h5 1 (cJ: «9J^ttl$tv§^JPM:8S5 OomTKOM^Ti^ 

m^72^i?mm^mnir^ (;^7^^/rs i o o) o ^v^r 

0 2) o r:::-c. SlittT r (i, mmms o<DU7i<i(on^ 
:i (oum J: I? V t b TIS^ $ ^ ^> CO 

[0 0 3 4] *PM:S5 0cOM7Kcom*T;&sg|ffiTr*^ 

^»Qa(CgFf^ffiQl^t^^b (;^^5/y'S 1 0 4) . 

S 5 2 dWJ^Stb^^^SQ a IC^^^Q 1 J: 19 A Qf£ 

(;^7^?/:^s 1 0 6) o 

Jlp;«/;^o*m(c^bT3gg^?5m^ ^£5^^icoffi^r 
ni:»9^T::^#;tlB^ bTt^^$^^5t5<0-Cfe^9. ^J|s^ 

3 0 <D!Wit^mMm<Dmp^mmi^:^y^j^ 2 0 (oj±m 

tS^^ce^*(-cJ:*?^^^o ^bT. |S:^bfc^^fiQa^s 
40 ;^gg«&5 2tC#^*&$tt^<fc5:/n!7 5 4S:igf!jbr (y^ 
'7^:yy^S10 8) . ^^-Sr^^T-T^o 
*P^aSS5 Oom^cOMScoiafiiiSr^TJ'j:^ wir/55-e#^<7> 

«9 ^ V ^ 1 1 ^^mm:^:^ (omm^^^ <^J:^Z.t I^S<5 
<o -r/cCib-ib. ;!jpM:^5 OcDm7kc?:>MieT;i)5|^^ffiJ:»9 
^gv^^:#{c^i:. ^j^:^5 2(;i«^-r^^^aSr3Si^S;KS 
it<t t) ^< br;^^:^;^(?:»m«Sr{£< -f^ r ^ J: »9 AP 

50 ^^m.&^m^^mi^t\zm< vxmm:^^<omm^m< 
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[0 0 3 5] }^±mm bfc J: 5 mMm<7:>mp^mm>^ 

-c^-So fiP^^ ^M^!l<^Wmix;^7^A2 0^cJ:^^ 

. 5 2 J; o TAPM^&I 5 0 cO?a*(OM*SrlSgi5 

-r -5 ^ i J: f9 f^M:^:^'P(07i<imn(D:/i ^ >-(;i*f-r 5^ 
/wJtSr^gB'T'^r ir;6S-Ct. ISJE# 7 2 {ci;oTiOSS& 
5 0 <Df£ti ^IBSB-r ^ r: J: *9 1^^:^:^ 4^co*ig^cD 

3 4 (Og^;^:^ SrJlJ|sf:3?f >^ (c^Ai" ^ ^ J: t) IWM:^^ 
1 0 0 3 6 1 ^fc. ^Jfe^J<^^J|sfS?i&ix;=^-7^ A 2 0 J: 

^?pM:g& 5 0 ^mnmm 3 0 co?^ip?^)K 4 0 <d—^ 
1 0 0 3 7 1 m^. mMm<ommmm>^^y'M. 2 0 icx 

mm^5 2<Dmntl.XTy-h^3 3<DW:ff::^^ 

[00 3 8] mMm<Dmp^Mm^^:^'rJ-^ 2 0 xn. y 

- K 3 4 e> cog^;«/;^*5 i: xy^^^com^if:^ h:^^>^ 
l^^ 6 Qii^hco:^ ^ h-^MWi^^ OXlimr^^\,<Dh 

ly}imM'^^'^(Oh\.X%X<^ 3gtc^>5^^-^v>^ 6 0 

fz^^^l^htiV— K3 4^^C>cO#;?f>^^^^t«gfp-r^ 
t>(Oi; br^>J:v\ ^j^c. :3(7y-K3 4;0>C><7)gN;^f;^:J3 
X.V^'^m.(Om^1)^h:^^^^^l^^ 6 0:6^t>cO;^>5'>'^ 
Sr ?S?n b -C hlym^ 5 0 -CiDM-r §t><7>i:LTfc<}: 

[0 0 3 9] mM^\(^w^mm.^y:^'rJ>^ 2 0 x\%. ^ y 

- K3 4;5^e>cog^:;^f>^^^Apmb-C3feKS2 2\z.m^^^ 

[0 0 4 0] Hlfe^Joi^Jlsfmmv^^^^ 2 0 -Cfl. io y 

- K 3 4 t> <^S^;=^f ;^ t ^ ;55Bff^cD#J^(;^ /j: ^ J: 5 
T'n^e 8<03g^^lS:^L/c/J»K ;:^7y- K3 4^>e><^e^ 

^« ^ 4'(;l^^^^^K^^gSS:^m't- 
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[004 1] ilJS^jcoj^J|sfa;?i&i/;=^7^ A 2 0 -cf^. ^ps 

:t^5 0(Dm*^^*P|git-5:^j^:&S5 2^{i;t5;6^ ;^ y- 

^5 2^^K.tj:\^m^t\.xhx\^\ ~^tc. mmm<Dm 

nmmi^:=^'rM.2 OX\t. m^^5 2{z.Ty—V3 3^^ 
h(DW:^:^^^^\^x:z,iv^mntLfc^K 
10 ^ 6 Ot^h:^^>^^^T^h<DtVXhX<. ^>^V^ 
J^ry- K3 3;^^e>0#^;«^^^:*t;i7^>5^>^>S^^->^ 6 0:^^ 

h(o^i^>^^m^'r^h<Dti.x'hxv\ $e>{c, jgjg 
^j<D^Jisi-«mvx7^A2 o-cf^. mn^mmi^xm^m 
^mm^5 2^m^^tK mm^s 2\z.i^^xmti<o^ 
m^^nxm^n^m%}^-^^m^^h(ot i^xhx 

[004 2] mmmcom^mmiy^y'M. 2 0 x\^. mm 
m5 2-^^^^^^^&(ommxmm^5 0(Dm:^<Dm. 

5 0(DU:i<.(Dmm^Umi'^h<Otl.XhX\^\ 

[0 0 4 3] mMm<om^Mmz^:^'Tj^ 2 0 x\^. mu 

^5 0(D\^^(Di£Mm:^J^tiX-'Mi^ti:^Xomn:^ 

:^m^'S7 oKmm^i 2^Mvwftc'^^. 

<omt}±>'^\cx^^m^fh^imcM-^\^^xmj^^ 7 2 
30 <DmA^y^ — }^^<iy^M'i&'r^h<Dtvxi:>x\^\ r 
5 <t !9 ?ill{;::^PSS^ 5 0 (Of^SpcDiE:^ 

{S:o::^;55-ct6o SPS«g5 0(DF^^<^g;^JBE 

^mm^f£ti\c'r^:^tf>^x^^o ^^-t-tt^x ^-fk* 

[0044] mMm<omnmm^^:^'rJ^ 2 0 xn. mm 
^5 0 ^mnmm 3 0 <D^mmm 4 0 <D-mc^ ^ a, 
40 tm^ t \.tct>. mnmm 3 0 <oi^^mm t mm^Mm 

[004 5] mmm<om^mmi^:^y'j^ 2 0 xn. m^t 
:^m^<ommtvx;<^>^m\^^ti:^K m<Dm^umit7K 
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